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BACKGROUND 
       Population aging is increasing gradually around the 
world, due to constant reductions in fertility rates, 
associated with declining mortality rates. These aspects 
have changed the age group of the population, contributing 
to the increase in life expectancy. Projections reveal that by 
the end of 2020, Brazil will be the sixth country in the world 
in terms of number of older people and, as aging is a 
dynamic, progressive process resulting in 
morphofunctional, biochemical, and psychological 
alterations, special attention should be paid to health 
policies to enable healthy aging(1, 2, 3).  
       Poor sleep quality and chronic pain are biopsychosocial 
alterations that are associated with the human aging 
process. Sleep is fundamental for human beings and 
changes in its functioning can interfere in physical and 
emotional aspects, resulting in low cognition, depression, 
and an increased risk of falls, negatively affecting the living 
and health conditions of older adults(2). 
The percentage of older adults with chronic pain varies 
from 29.3 to 51.4%. Active pain raises the state of cortical  
alertness, which can alter the architecture of sleep, in 
addition to causing discomfort, discouragement, functional 
dependence, and interference in the activities of daily 
life(4). The association between poor sleep quality and 
chronic pain may be relevant to functional alterations in the 
central nervous system, especially in the thalamus, as it is 
related to both painful sensations and control of the sleep-
wake cycle(5). Chronic pain, which leads to high rates of 
demand for services and health care, progresses with 
increasing age, becoming one of the major challenges and 
disorders of public health(4). The older the age and number 
of chronic diseases, the more likely it is that sleep quality 
will be compromised(6). 
       Considering the biological plausibility of the possible 
relationship between pain and sleep, it becomes relevant 
to verify if there is an association between chronic pain and 
sleep quality in older adults in the community, aiming at 
preventing and promoting the health of this population, in 
addition to generating information that could subsidize 
health services in care planning for older adults. 
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ABSTRACT 
Background: The natural process of human aging causes biopsychosocial alterations, which can trigger chronic pain and poor sleep quality in older 
adults. Considering the high prevalence and possible association between these two clinical conditions, special attention from public health policies 
is necessary to provide quality aging. Objective: To verify if there is an association between chronic pain and sleep quality among older adults in the 
community. Methods: A quantitative, cross-sectional study on the association of chronic pain with the sleep quality among older people in the 
community. Participants were evaluated using the Pittsburgh Sleep Quality Index (PSQI); Visual Analog Pain scale; questionnaires of 
s ciodem graphic and clinical dat , assessment of cognitive impairment through the Min  Mental State Examination, and anthropometric 
assessments. The data were submitted to descriptive statistics. The means between the groups of older people with and without  chronic pain were 
compared using the Student's t test for independent samples and Pearson's correlation coefficient (r) was used to analyze the association of PSQI 
with pain intensity. Results: In total, 51 older women were included, with a mean age of 70 ± 8 years. The majority had a low level of education 
(52.9%), low financial income (64.7%), and chronic pain (56.9%). It was found that the older adults with chronic pain presente d worse sleep quality 
when compared those without chronic pain and a moderate (r=0.595) and significant (p<0.01) correlation between sleep quality and the intensity of 
chronic pain was observed. Conclusion: Older adults in the community with chronic pain present worse sleep quality when compared to the older 
adults without pain. There is  strong correlation between the intensity of chronic pain and sleep quality in older adults; the greater the intensity of 
pain, the worse the sleep quality. Trial Registration: Registro Brasileiro de Ensaios Clínicos (REBEC) Identifier: RBR-3cqzfy 
Keywords: Older adults, Sleep, Chronic Pain. 
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METHODS 
       This study used a methodological focus with a 
quantitative approach, in a cross-sectional study on the 
sleep quality of older people in the community with chronic 
pain. The study was developed based on data from a larger 
study that analyzed the impact of a home physical exercise 
program on the sleep quality of older people in the 
community, which was developed by researchers linked to 
the group of studies and research in quality of life and 
healthy aging (QUALES) at the State University of Bahia 
(BA), Brazil. 
       Data collection was performed from July to December 
2015, after approval from the Ethics Committee in research 
involving human beings from the Bahia School of Medicine 
and Public Health - EBMSP, CAAE: 39072514.6.0000.5544. 
All study participants agreed to participate and signed a 
free and informed consent form. The research subjects 
were recruited through radio, social media, and 
neighborhood associations. The study sample was 
composed of older people from the community. Inclusion 
criteria were both sexes, aged equal to or over 60 years, 
and presenting a sleep disorder. Participants with cognitive 
impairment according to the Mini-Mental State 
Examination were excluded (MMSE)(7). Data related to 
sociodemographic, anthropometric, and self-reported 
morbidities were collected through individual interviews. 
The Mini Mental State Examination (MMSE)(7) cognitive 
impairment instrument, Visual Analog Scale (VAS)(8) for 
pain intensity, and Pittsburgh sleep quality index (PSQI)(9) 
were used to assess the older participants. 
       Regarding anthropometric variables, weight was 
verified using a Welmy® anthropometric scale with a 
capacity of 150 kilograms (Kg) placed on a flat surface. The 
older adults were instructed to wear light clothing and 
climb barefoot, with empty pockets, onto the center of the 
base of the scale, with the body erect and weight evenly 
distributed between the two feet, arms at their sides, and 
looking forward. Height, in meters (cm), was measured with 
a vertical stadiometer attached to the scale. The 
participants placed their backs against the device, legs and 
feet parallel, arms alongside the body, and palms facing the 
body. The body mass index (BMI) was determined by the 
ratio of body mass in kilograms divided by the square of 
height in meters. 
       The instrument used to evaluate sleep quality was the 
Pittsburgh Sleep Quality Index (PSQI) validated for Brazil(9). 
The PSQI provides a standardized measure of sleep quality, 
which classifies participants into good or bad sleepers. The 
instrument consists of questions related to sleep according 
to the following components: 1) subjective sleep quality; 2) 
sleep latency; 3) sleep duration; 4) usual sleep efficiency; 5) 
sleep disorders; 6) use of sleeping drugs; 7) daytime 
sleepiness and dysfunction during the day.  
       Each component has specific scores and the scores of 
the seven components are added together to give an 
overall score ranging from 0 to 21, with scores from 0-4 
indicating good sleep quality, 5-10 indicating poor sleep 
quality, and above 10 indicating a sleep disorder(9). 
Cognitive impairment was evaluated using the MMSE 
instrument, which consists of questions that correlate in 
five dimensions: concentration, language/praxis, 
orientation, memory, and attention, with a maximum score 
of 30 points. The cut-off points adopted were 20 points for 
illiterate older adults, 25 points for those with one to four 
years of study, 26.5 points for older people with five to 
eight years of study, 28 points for those with nine to eleven 
years of study, and 29 points for those with more than 
eleven years of study(7). 
       The data were tested for normality through the analysis 
of the histogram, mean and median, standard deviation, 
asymmetry and kurtosis and, for confirmation, the 
Kolmogorov–Smirnov normality test was used. The data 
were then subjected to descriptive analysis using absolute 
frequencies and percentages for categorical variables and 
measures of central tendency and dispersion for numerical 
variables. The Student's t test for independent samples was 
used to compare the means between the older adults with 
and without chronic pain. 
       Pearson's correlation coefficient (r) was used to analyze 
the association of the global PSQI score with the levels of 
chronic pain intensity and presented using a box diagram 
(Box Plot). For decision criteria, a significance level of 5% (p 
<0.05) was adopted.  
 
RESULTS 
       Initially, 191 potential participants were recruited from 
the community, however, 28 refused to participate in the 
study and 32 did not meet the eligibility criteria, resulting 
in 51 female participants who were evaluated. A summary 
of the flow of participants over the course of the study is 
shown in Figure 1. 
       The sample was composed exclusively of women, with 
a mean age of 70 ± 8 with low education (52.9% with 
elementary education and 15.7% illiterate), low income per 
capita (64.7% with up to 2 minimum wages) and, in relation 
to clinical characteristics, it was found that the majority are 
over the weight considered normal (51% overweight and 
17.6% with obesity) and 56.9% present chronic pain. (Table 
1). Table 2 presents the comparisons between the older 
adults with chronic pain and without chronic pain in 
relation to the components of the PSQI. It can be observed 
in this comparison that, with the exception of the item 
referring to the use of sleeping drugs, the older adults with 
chronic pain presented worse sleep quality when compared 
to the older adults without chronic pain, with p<0.001 for 
all other components. 
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Figure 1. Study flowchart  
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     Table 1. Sociodemographic characteristics of the studied population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
                          Note: *MW = minimum wages; BMI = body mass index; 
 
 
                Table 2. Components of the Pittsburgh Sleep Quality Index 
Components Without pain Chronic pain p 
Subjective sleep quality 1.2 ± 1.0 2.0 ± 0.7 < 0.01 
Sleep latency 1.2 ± 0.9 2.2 ± 0.8 < 0.01 
Sleep duration 1.7 ± 0.9 2.3 ± 0.6 < 0.01 
Usual sleep efficiency 1.7 ± 0.7 2.2 ± 0.8 0.04 
Sleep disorders 1.8 ± 0.8 2.4 ± 0.6  0.01 
Use of sleeping drugs 0.3 ± 0.1 0.5 ± 0.3 0.08 
Dysfunction during the 
day 
1.1 ± 0.7 1.6 ± 0.6 0.01 
Global score 9.3 ± 3.0 12.8 ± 2.2 < 0.001 
                     Note: *PSQI= Pittsburgh Sleep Quality Index 
Characteristics n (%) mean ± sd 
Age (years)  70 ± 8 
Schooling   
Illiterate 8 (15.7)  
Elementary 27 (52.9)  
Secondary 13 (25.5)  
Higher education 3 (5.9)  
Per capita monthly income (MW)   
< 1 8 (15.7)  
1 to 2 25 (49)  
> 2 to 3 11 (21.6)  
> 3 7 (13.7)  
BMI  27.3 ± 4.2 
Normal (18.5 to 24.9) 16 (31.4)  
Overweight (25.0 to 29.9) 26 (51)  
Obesity (≥ 30) 9 (17.6)  
Chronic pain   
Yes 29 (56.9)  
No 22 (43.1)  
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Figure 2. Demonstrates the distribution of the correlation between sleep quality using the global PSQI score and pain 
intensity using the visual analog scale, showing a moderate (r=0.523) and significant (p<0.01) positive correlation between 
sleep quality and the intensity of chronic pain. That is, an increase in pain intensity is associated with an increase in the 
PSQI score, which represents a decline in sleep quality. 
 
 
DISCUSSION 
       The current study demonstrated that older women 
with chronic pain present worse sleep quality when 
compared to older women without chronic pain and that 
there is a positive, moderate, and significant correlation 
between pain intensity and worsening sleep quality; the 
greater the pain intensity, the worse the quality of sleep. A 
cross-sectional study carried out in Sweden found an 
association of pain with insomnia and that this association 
is bidirectional. It has also been demonstrated that older 
people with pain present clinical insomnia and, 
consequently, a greater number of comorbidities and 
increased pain, generating high costs in relation to health 
care when compared to those with less frequency and 
intensity of pain(10). 
       The sample of the present study is composed 
exclusively of older women, with a predominance of the 
age group from 60 to 69 years and a mean age of 70 ± 8 
years. This feminization of old age(2) is justified by the fact 
that women have a lower mortality rate due to external 
causes, and a low prevalence of smoking and alcohol 
consumption compared to men, as well as being greater 
practitioners of self-care(4). 
The traditional sleep pattern changes according to age, due 
to the social and biological alterations of aging itself. There 
is a transformation in the family cycle, reduction in the 
number of friends, physical inactivity, daytime sleepiness, 
and decreased nighttime sleep(11). The sleep time of older 
adults is much shorter when compared to that of young 
adults, becoming more fragmented in relation to the 
duration, distribution of stages, and rhythm of sleep(4). 
       Alterations in circadian rhythm and neurodegenerative 
processes cause sleep disorders and reduced cognitive 
function. Thus, older adults without cognitive changes are 
likely to experience greater increases in sleep duration. 
Older people with difficulty sleeping are more exposed to 
depressive symptoms and, consequently, greater risks for 
cognitive impairment and dementia(5). 
       Some studies have shown that older people with poor 
sleep quality are more likely to present generalized chronic 
pain and that poor sleep increases sensitivity to pain, in 
addition to demonstrating that there is a strong and 
significant association between chronic pain and sleep 
quality(12, 13, 14), corroborating the findings of the present 
study. The association of chronic pain with insomnia and 
daytime sleepiness is related to alterations in the 
physiological process of human aging(4), which can affect 
the central nervous system, impairing the cognitive, 
sensory, and motor 
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functions of older adults(12). In agreement with the present 
study, Felix et al. found that 49% of the oldest old patients 
with chronic pain presented poor sleep(14).  
In older adults, chronic pain is mainly related to 
musculoskeletal and osteoarticular diseases. However, in 
many cases, complaints of pain by older adults are ignored, 
resulting in long suffering, which can interfere with the 
quality of sleep and the integrality of biopsychosocial well-
being(15), as demonstrated in the results of the present 
study. The MOBILIZE study found that older people with 
pain in various parts of the body and, consequently, many 
comorbidities, present worse sleep quality. This makes it 
possible to specify that chronic pain and poor sleep quality 
are bidirectional, being able to interfere in the quality of life 
of older adults(16). Considering the difficulty in treating 
chronic pain in older adults, due to the complexity of 
physiological alterations that occur during the aging 
process, it is essential to understand these changes, as they 
act as precursors to the onset of pain and poor sleep 
quality(4). Therefore, it is necessary that health 
professionals carry out more active interventions in order 
to prevent, diagnose, and treat pain and sleep quality. Since 
these are important clinical conditions, their bidirectional 
association must be understood and respected when 
carrying out care planning for older adults(17). This study has 
some limitations due to the use of a cross-sectional design 
in which only female patients were involved, so the 
associations between chronic pain and sleep quality among 
older adults should be interpreted with caution. Although 
we know that the studied variables have a bidirectional 
relationship(16), the results do not allow causal inference. 
Although we used validated questionnaires, another 
limitation was the use of self-reported measures, 
increasing the possibility of measurement errors, recall 
bias, and the effect of social desire(18). Future studies 
should use objective methods such as polysomnography 
and longitudinal methodology to better capture and 
understand the causality between chronic pain and sleep 
quality in older adults.  
 
 
CONCLUSION 
       Given the above, it is possible to verify the feminization 
of old age, a predominance of low socioeconomic class and 
low education, with the majority being overweight and 
presenting chronic pain. It was identified that older people 
with chronic pain present worse sleep quality when 
compared to older adults without pain and that there is a 
strong correlation between the intensity of chronic pain 
and sleep quality of older adults; the greater the intensity 
of pain, the worse the sleep quality. 
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